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UTILISATION OF A WARP KNITTING MACHINE FOR THE 
MANUFACTURING OF OPEN OR CLOSED TUBES FOR PROTECTING 
CABLES, CONDUITS AND THE LIKE, AND PROTECTING TUBE 
MANUFACTURED WITH SAID MACHINE 

According to a first aspect, this invention 
relates to the utilisation of a warp knitting machine for 
the manufacturing of open or closed tubes for protecting 
cables, conduits and the like. 

According to a second aspect, this invention 
relates to an open or closed tube for protecting cables, 
conduits and the like, manufactured with a warp knitting 
machine of, for example, the Raschel type, said tube being 
applied preferably for the protection of automobile 
cables . 

BACKGROUND OF THE INVENTION 

As they are subject to vibrations, automobiles 
produce noises that are annoying for the occupants of the 
vehicle. Some of these noises are produced by the cables 
as they knock against the bodywork of the vehicle due to 
said vibrations. The vibrations can also lead to wear of 
the cables and, consequently, of the protecting tube. 

In order to avoid such inconvenience, for some 
time now protecting tubes have been used which cover the 
cables of automobiles and absorb the noise. 

These protecting tubes are made up of a braiding 
of filaments of plastic materials, which have the 
advantage of being highly elastic and of adapting to 
different cable diameters. In order to provide the 
protecting tube with the necessary noise-absorption 
characteristics, such tubes also include yarns of 
texturised material. 



Patent ES-A-2 . 2 10 . 854 , whose holder is the ^sarne as 
the applicant of this patent, discloses an isolating tube 
which is made up of different types of yarns, which 
permits a combination of elasticity and noise-absorption 
characteristics, together with resistance to abrasion and 
temperature . 

As a result of increased wiring in automobiles due 
to the fitting of an ever increasing number of electrical 
and/or electronic appliances, the applicant has 
encountered a problem which was not known to date and 
which is the limited diameter of said protecting tubes. 

The applicant has arrived at the conclusion that 
if protecting tubes of larger diameter could be 
manufactured, more cables could be passed through each 
tube, thus facilitating assembly of the electrical part of 
the automobile. However, with the present manufacturing 
machines, the manufacture of protecting tubes of larger 
diameter is not viable. 

This impossibility is due to the fact that the 
present machines include a circular head provided with a 
plurality of needles. This head is surrounded by yarn- 
guides which feed one yarn to each needle. On the basis of 
this machine, there is clearly a limitation of space for 
the number of yarns necessary for manufacturing tubes of 
large diameter. Furthermore, this machine is specially 
designed for manufacturing protecting tubes of small 
diameters, as this was so far considered to be the most 
suitable solution. 

Warp knitting machines, such as the machines of 
the Raschel type, have been known for some time, but their 
field of application has lain outside the field of the 
automobile. Raschel machines are currently used for 
manufacturing various types of products, such as underwear 
or rugs. 



DESCRIPTION OF THE INVENTION 



The Utilisation and the tube of the invention 
manage to resolve the aforesaid disadvantages, while 
presenting other advantages which will be described below. 

According to a first aspect, this invention 
relates to the utilisation of a warp knitting machine of 
the Raschel type for the manufacturing of protecting tubes 
for cables, conduits and the like. 

Using a Raschel machine it is possible to 
manufacture protecting tubes of practically any diameter, 
as well as to implement any combination of yarns and 
different weaving between yarns. 

According to a second aspect, this invention 
relates to a protecting tube for cables, conduits and the 
like, said protecting tube comprising at least one type of 
yarn, characterised in that the yarns are weaved with each 
other by stitches of the tricot, tuch, samt, satin, atlas, 
koper, laying in or chain type. 

Preferably, said protecting tube comprises at 
least two different types of yarn, a first yarn with a 
single filament and a second with multi-filament yarn, and 
it is characterised in that said yarns are weaved with 
each other by means of tricot, laying in and/or chain 
stitches . 

According to a currently preferred embodiment of 
the protecting tube of the invention, said first single- 
filament yarn is weaved with the rest of the yarns by 
means of laying in stitches and the second multi-filament 
yarn is weaved by means of tricot stitches, while the tube 
further includes a third yarn which is also of a single 
filament weaved with chain stitch. 

Preferably, the weave stitches of the first yarn 
are made on three needles. 



According to a preferred embodiment, said first 
single-filament yarn is made of polyamide and has a 
diameter between 0.15 and 0.30 millimetres, said second 
multi-filament yarn is made of texturised polyester with 
yarn thickness of between 230 Tex and 2000 Tex, and said 
third single-filament yarn is also made of polyamide and 
has a diameter of between 0.15 and 0.30 millimetres. 

If so wished, the protecting tube of this 
invention can be made up of two tubes totally or partially 
attached to each other, with one of the tubes housed 
inside the other, or it can include on one of its ends a- 
plurality of tubes attached to said end. 

In order to endow the protecting tube of this 
invention with suitable characteristics, the tube includes 
an impregnated resin. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of what has been 
outlined some drawings are attached which show, 
schematically and solely by way of non-restrictive 
example, a practical case of embodiment. 

Figures 1 to 5 are schematic views of the 
structures of five alternative protecting tubes. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

The figures show five structures of the protecting 
tube of this invention, all of them manufactured with a 
Raschel-type warp knitting machine. The weaves shown in 
the figures are the steps were carried out until the weave 
shown in Figure 5, currently considered the most suitable, 
had been achieved. 



It should be stated that the Raschel-type warp 
knitting machine is all too well known by any technician 
in the field, and thus need not be described. 

Despite the fact that to manufacture the tubes of 
this invention it is not essential to modify any aspect of 
the machine, in order to achieve an optimum product some 
modifications were made, principal among which were the 
specific offsetting of the cams, fine set-up of the 
machine, needles with special travel, special dowel pins 
according to the material to be used and clothing of the 
drawing cylinders. 

When the applicant set out to make a protecting 
tube of larger diameter than those currently known, he 
came up against the difficulty that the current machines 
designed for the manufacturing of this type of tubes were 
not designed to manufacture tubes of such large diameters. 

The need for such larger-diameter tubes is due to 
discernment of a problem unknown so far, since it was only 
possible to house a limited number of cables inside the 
protecting tube. As can be appreciated from the patents 
existing on this type of tubes applicable to the 
automobile industry, all the documents seek greater 
elasticity and noise absorption, without according 
importance to tube dimensions. 

The first weaving option considered in 
manufacturing the tube of this invention is that shown in 
Figure 1. 

In this case, the protecting tube comprises some 
first yarns 1 with a single filament of polyamide with a 
diameter of 0.25 millimetres, and some second yarns 2 with 
multi-filament of texturised polyester of 430 Tex. 

The first and second yarns 1, 2 are weaved with 
each other by means of tricot stitches, these tricot 
stitches running in the same direction. 



If we compare the tube with this weave 
(hereinafter called, weave 1) with the current tricot- 
braided tube (for example, that described in patent ES-A- 
2.120.854) it can be appreciated that the tube of this 
invention with weave 1 is much more closely woven and so 
completely covers the piece onto which it is fitted. This 
tube is also more pleasant to the touch, as the stitches 
are closer together. If we compare the technical 
characteristics of the tube with weave 1 and those of the 
current tube, we note that the tube of this invention is 
much thinner and that its abrasion resistance is double 
that of the current tube, thereby lengthening the life of 
the piece it covers. 





Diame- 
ter 
(mm) 


Width 
{mm) 


Weight 

(g/m) 


Wall 
Thick- 
ness 
(mm) 


Abrasion 
res i s- 
tance 
(cycles ) 


Abrasion 
resistance 
( cycles/mm) 


Weave 1 


10 


54 


20. 6 


1.0 


684, 000 


684, 000 


Current 
Product 


10 


54 


29.4 


1.75 


301, 451 


172,258 



One disadvantage found with the tube with weave 1 
was that it curled up too easily and was too elastic. The 
weave shown in Figure 2 (weave 2) was thought of for this 
reason . 

In this case, the yarns are identical to those of 
weave 1, and the stitches are also tricot. The only 
difference consists in the tricot stitches being arranged 
in opposite directions. 

This resulted in a less closely woven tube, very 
similar to the current tube. If we compare the 
characteristics with the current tube, the wall thickness 
of the tube is found to be very much lower. In terms of 
abrasion resistance, this is higher in the tube with weave 
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2 than in the current tube, but lower than in the tube 
with weave 1 . 





Diame- 
ter 
(mm) 


Width 
(mm) 


Weight 
(g/m) 


Wall 
Thick- 
ness 
(mm) 


Abrasion 
resis- 
tance 
(cycles) 


Abrasion 
resis- 
tance 
(cycles/ 
mm) 


Weave 2 


10 


53 


19.5 


1.0 


560, 000 


560, 000 


Current 
Product 


10 


54 


29.4 


1.75 


301, 451 


172, 258 



5 In an attempt to reduce the curling force, a 

longer weave was chosen, as can be seen from Figure 3 
onwards. In this case, the yarns are identical to those of 
weaves 1 and 2, and are weaved using tricot stitches, but 
in this case the stitches of the second multi-ply yarn 2 

10 are made on three needles . 

On the basis of this weave (weave 3) it was found 
that this tube is harsher to the touch owing to it forming 
a column-like arrangement. In relation to its 
characteristics, the wall thickness was found to be 

15 slightly greater than that of the current tube, while its 
abrasion resistance was very much lower than that of 
weaves 1 and 2 and of the current tube. This lack of 
abrasion resistance was due to the fabric giving way along 
the mesh columns where the first yarns 1 were not working. 
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Abrasion 


Abrasion 




ter 


(mm) 


(g/m) 


Thick 


resis- 


resistance 




(mm) 






ness 


tance 


(cycles/ 










(mm) 


( cycles ) 


mm) 


Weave 3 


10 


53 


30 . 8 


1.85 


14,000 


7, 567 


Current 


10 


54 


29.4 


1.75 


301,451 


172,258 


Product 
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Given that none of these proposals was fully 
satisfactory, it was felt appropriate to make a radical 
change. In order to achieve greater stability a weave 
5 using tricot and laying in stitches was chosen; more 
specifically, the tricot stitches were made on the second 
multi-filament yarns 2, while the laying in stitches were 
made on three needles and on the first single-filament 
yarns 1. It should be noted that the characteristics of 

10 the yarns were identical to those of weaves 1 to 3 . 

The tricot stitches of the well-tensioned second 
yarns 2 lent stability along the length of the fabric, 
while the laying in stitches of the first yarns 1 provided 
stability across the width, and by an interplay of 

15 tensions the tube could be provided with a curling point. 

This tube (weave 4) is the most pleasing visually 
and to the feel. It is also a more closely woven tube than 
the current one. Comparing the characteristics of the tube 
of weave. 4 with those of the current tube, the thickness 

20 of the tube wall is very much lower, and the abrasion 
resistance is lower, due to the fact that the second 
multi-ply yarns 2, which are the only ones that form the 
mesh, broke quickly, leaving those that did not break 
barely covering the piece to be sheathed. 

25 





Diame- 
ter 
(mm) 


Width 
(mm) 


Weight 
(g/m) 


Wall 
Thick- 
ness 
(mm) 


Abrasion 
resis- 
tance 
(cycles ) 


Abrasion 
resis- 
tance 
(cycles/ 
mm) 


Weave 4 


10 


53 


19. 6 


0.9 


70,000 


77, 777 


Current 
Product 


10 


54 


29.4 


1 .75 


301,451 


172, 258 
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In order to solve the problem of weave 4 it was 
chosen to place some third single-filament yarns on weave 
4. These third yarns 3 were single-filament polyamide 
yards with a diameter of 0.25 millimetres. These third 
5 yarns 3 were weaved using chain stitch, which lent greater 
stability and, moreover, protected the second yarns 2. 

The tube with weave 5 is more closely woven than 
the current tube. Although the tube wall thickness is 
slightly greater than those of the previous weaves, it 
10 remains below that of the current tube. Its abrasion 
resistance is approximately double that of the current 
tube . 





Diame- 


Width 


Weight 


Wall 


Abrasion 


Abrasion 




ter 


(mm) 


(g/m) 


Thick- 


res is- 


resis- 




(mm) 






ness 
(mm) 


tance 
(cycles ) 


tance 
( cycles / 
mm) 




10 


53 


24 . 2 








Weave 5 


14 


75 


32 . 8 


1.35 


750, 000 


555,555 




20 


110 


49.44 










26 


147 


67 .81 








Current 


4 


37 


19.2 


96 






Product 


7 


48 


20.72 










10 


54 


29.4 


1.75 


301, 451 


172 .258 




14 


68 


37 










20 


110 


52.92 









15 The yarns of weave 5 can be altered, though weave 

5 is identical to that described above. 

More specifically, the first yarns 1 are single- 
filament polyamide yarns with a diameter of 0.20 
millimetres; the second yarns 2 are multi-filament 

20 texturised polyester yarns of 430 Tex; and the third yarns 
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3 are single-filament polyester yarns with a diameter of 
0.22 millimetres. 

This modification manages to lighten the tube 
weight by 10%, while also reducing the wall thickness by 
5 approximately 0.30 millimetres. 





Diameter 
(mm) 


Width 

(mm) 


Weight 
(g/m) 


Wall Thickness 
(mm) 


Weave 5 
Modified 


10 


53 


21 . 8 


1.0 


14 


75 


29.5 


20 


110 


44.5 


26 


147 


61.0 



It should be stated that all the tubes described 
above had a finishing treatment applied to them, 
10 consisting in impregnation of the multi-filament yarns 
with a resin, followed by a thermal treatment. This 
finishing treatment is clearly described in patent 
P9800693. 

It is important to stress that although in the 
15 tubes described above only three types of stitch were 
used, it is possible to use other types of stitch, such as 
tuch, samt, satin, atlas, koper tricot, koper tuch, koper 
samt, koper satin or koper chain. 

Moreover, it should also be pointed out that the 
20 tube of this invention can be open or closed. 

Despite the fact that reference has been made to a 
specific embodiment of the invention, it will be obvious 
to a person skilled in the art that the utilisation and 
the tube disclosed allow of many variations and 
25 modifications, and that all the details mentioned can be 
replaced by others that are technically equivalent, 
without departing from the scope of protection defined by 
the attached claims. 
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